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—_— SRA Reading Laboratory IIIB as Measure ~“~~*—~———'—’f/
‘ ) by ‘the Dale-Chall Readability Formula
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‘ , K 3 o ‘
Ellen Unell Rosen ' . ,e -

Masfer of Arts in Secondary Education ]
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This siudy evaluates the readal?iiity levels of frequently used

literacy materials, specifically the power builder component of the
\ \ eracy materials, sp y P :
4 7

SRA Reading Laboratory IIIB, A review of the re-adabil_ity literature

~reveals numerous studies performed on content area, textboo}(s but

AN

relatively few studies ﬁe}formed on literacy materials, Three-.

questions are asked: a) Wha(t 1s ‘the Dale-Chall readabihty level of e
each power builder; b) What 1s the average Dale- ChalI readability

level of each color level; and ‘c) Do the Dale-Chall readability levels

fo1: each color level correspond to the readabiliizy levels a‘.'sser‘ted by

the publisher? - . ’ .o ’ %

A cornputer analysis of the power builders, indicates that .

a) readab1l1ty scores for individual power huildcrs range from graée
N < 3 ) .
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4.0 to grade 14, 0; b) the average readability score for each le;/el

ranges from grade 5,8 to grade 12 .2 an‘d c) the aVera\ge Dale-Chall

readabxl:.f.y score for all levels_w 2. to lAyears hzgher them the - -
DUbILSheI‘ dEtPrmJnPr] ararle level Reeemr—pendataggs fr-e—1rra 3 £

.
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Chall formula,




Chapter I: THE PROBLEM

- 5

Introduction and Background

N

A p’ﬁ’fﬁ;é:égﬁcept in modern 'éaﬁ'citioﬁnﬁis iﬁ&f@?&uﬁliiatien, )

Teachers are charged with the respons1b1l1ty of f1nd1ng sultable and

1

Eya

/)

——_" e mrtveee o s

. e ve——

S

=== == pr———— —== TS —wr

understandable materials for each student or group of smdents
Teachers are held accountable for what they teach, yet often find
themselves misled by inaccurate advertising claims of publishing )

companies, Mills and Richardson (1963), Bryant (1972), and

' .
Feinberg (1973) determined that some publishers do not submit

.

texts to readability analyses, some make false claifns concerning

. LR

the difficulty of the text;,, ané\some do not reveal the criterion upon .

which readability levels are determined,

\

This concept is particulari‘y important in an era when an

-

estimated three million or more students cinnot read their litera-

ture texts (Aukerman, .Kempfgr (1950) declared a need for

1965).
reading materi2ls to be written at or below sixth gra’.deklevel b’e-/-‘
cause nearly one-half of all adults had not gone beyond ninth grade
schoohng Dale (1949), in his work for the National Tuberc/ulos1s '//
Assoc1at1on was confronted with-the necessity of makmg 1nforma—-
tion pamphlets rea.dable because so many people were of limited
education, He found that materials could be written at a seventh

grade level and be underszgoa—g§ limited education readers as well

as by good readers,

Statement of Problem

~

Chall (1955) acknowledgcd that teacher Judgment of d1££1cu1ty

corresponded fairly well with tested d1ﬁ'1cu1ty Dcsp1te such

10

-~

.
f
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) }
judgments Chall asserted; many ch1ldren were given material that

. was too d1ff1cult dor them to read and undenstand--the -result, Chall

felt, of pubhs’her underest1mates of ulty—ef—ehesma»tenal
 felt, of _____—._________'______t_h_e_dlﬁm

_rdes1gned for given ages and grade lwﬂbtrg—ﬁ'?‘mm

....out that wzth the abundance-of materials avallable at any given level

.
I3

or subject, teachers must rely on the advertising claims .of pub-

-

lishing compames which frequently do not reveal the criteria’ upon

which grade levels are determ1ned Mills and Richardson (1963) 7

surveyed twelve Publishing companies and asked about the use of

i grade levels and readability formulas, They found it s1gn1f1cant

that five out of the twelve companies did not reply, Of thE*S’(

N . ot .

respond1ng, approximately half were annoyed that the researchers

should infer the need for readability analyses, The rema1nder

1Y

acknowledoed the use of the duthor's or an educat1onal consultant's

/

!
. opinion, Eleven years later, this Practice cont1nues: in a'private

FS

communication (July 9, 1974), George Paterson, senior editor of

SJienc'e Research Associates, ‘stated that the editors of Science

»
Research Associates ,,
r; .

. AN
employ a formulaic measure [ similar in kind to S

the Fry, Flesch, Spache; or Dale-Chall formulas]
. to establish an overall obj

color level, and within that fra ork they manip-
ulate Judgmental matters that will further suit the
materials to the experience, maturity, and linglis-
tic sophistication of the mtended audience,

o

3 !
Rationale

Although many studies have beén performed on content area

textbooks ('Cl1ne 1972, 1973; Cox, 1971; Fields, 1973; Simmons

& Cox, '1972), few have been performed in the

) literacy arca,
' ) ' / -
o . 11

ective framework for'ec k for-each—-"" ______—-

.r .
L a




o/
Rakes (1972, 1973a, 19‘?;9) applied several readability formulas tp.
. N

'l

materials used in adult basic education classes and.found inconsis- {

fencieq among the readability eStimatés, teacher judgments, and

/

publisher estimates, ‘ r

Purpose

The purpose of this study is to evaluate the readability levels

f frequently used literacy materials, specifically the power builder

component cf the SRA Reading Laboratory IIIB (Sc;ience Research

Associates, 1963),

L : Questions to be Answered

This study will answer \the following questions:
1)  What is the Dale-Chall readability level of cach power
builder in the SRA R‘eading Laboratory IIIB?
! h 2) What is the average Dale-Chall‘readability .level of each
~ ) color level within the SRA Reading Laboratory IIIB?
3) Do the Dale-Chall readability levels for each color level

correspond totheé readability levels asserted by the

[

publisher ?

¢

Assumptions

‘
¥ y

For the purpose of this survey, the following_elementé are

assumed present in the SRA Reading Labdratory being studied:

a) a sufficient and appropriate level of interest anc}, appeal;

- » ’
b) appropriate and sequentially organized comprechension:and vocabt

/ ~
ulary skills; and c¢) appropriate and sequentially organized rate,

listening, and notctaking skills, Finally, the success of t),r'(: SRA -
. /.

/
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H

" skills, as distinguished from those materials written or designed~

. Readability: the relative ease or diﬁ’icy.llt):r with which a

.+Wwriting, dexived from a readébility formula, which ’pfedicts the R

~

Reading I:;quratory in teaching the purported skills is not in /
qyestion, . : .
. ° Definitions

@* T
Assigned gradé level, grade Texel: the level of school at

which a\text or material is used, usually Ba?ged Npublisher
*

recq;n/rpﬂ_d&tmn, .

Color level: a grouping of severalpower builders with the

.

s

same publisher-determined grade level and identified by a specified

N
color, . ™~

S

Literacy materials: those materidls used to teaéhmgading

4

to impart information in a content area, .
. N

particular piece of writing may be understood or comprehended, _

Readability formula: a regressien fofmula, based&n\t‘he_

PN ~ - U
counting and weighting of the most significant elements in predict- =
- \

ing readability, which gives an objective measure of the difﬁc\dty
e

-of a writing sarhple, . . o -

~

Readability level: a grade level equiva}nt of a pPassage of ~

. relativ'ﬁaj-e or difficulty of the passage, Th&:, a passage with

eighth grade readability indicates that the majority Qf students in

eighth grade would have minimum difficulty in understanding or

test, “ . .
] - ~ L4

- 13

compréhcnding the passage, als measured by some_,fof-m of post- ' -1
|
|




. - Limitations’

'

The readability levels determinea in this study are derived
frcim the Dale-Chall readability formula (Dale & Chall, 1948a), Use
of other formulas, particularly those based primarily on sentence
lengih or syllable count, might produce different readability scores,
Further, the Dale-Chall r.eadability scores derived for 'the.a power
builders in the SRA Reading Laboratory IIIB cannot be generalized

to other components of the Reading Laboratory kits, to other SRA

materials, or to any other literacy ma terials,

4

. QOutline

- ~~_ Chapter L will survey literature related to the study of

!

readability, Chapter III will discuss methodology, Chapter IV

1

will present the findings of this survey, Chapter V will thep discuss

‘these findings .~ / T i

\
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Chapter II: REVIEW OF THE LITERATURE ~.
AN . .
Since the development of t'b‘e\ﬁXSt readability measures,

much literature has been written in the area of reada/fgility, ,T‘his

chapter summarizes the devélopment.éf the_DaJe-Chall form_ﬁla,
’ T . o

thé criticisms of readability formulas, recent developments in
"/ . . .
education, and readability

readability study, readability studies in

.~ o
studies in related;areas,

. ' f .
Development of the Dale-Chall Formula
) /

Dale and Chall (1949) definéd readability as

the sum total (including the interactions) of
all those elements withina given piece of
printed material that affects the success a
group of readers have with it, “The success
T- the extent to which théy understand it,

. read it at an optimum speed, and find it
interesting [ p. 23].

The idea behind readability is to match the reader with the

s { .
printed material (Chall, 1955, 1958). The Dale-Chall formula (Dale

& Chall, 1948a, 1948b), the tool used im this study, is said to be one

1958; Klar'e, 1952,

~

&

of the best readability formulas available (Chall,

1663; Koenke, 1971; Nyman, Kearl & Powers, 1961; Powers,

Sumner & Kearl, 1958). Several attempts, however, haye been made

to improve it, and Chaill (1956) ,sur'vqyed users and solicited their ,
suggestions fo;'“i'rnpro.ving the formula, -
. ; . .
. Several tables have been developed to shorten the time

required for arithmetic co"mputation (Klarle, 1952; Koenke, 1371;

R, J. Williams, 1972); ’Gol'tz (1964) offered evidence that holding

constant the number of words in sample passages would afford

Y

quicker calculation with , 9% correlation between the constant

¢ .
[ * . 7 . 15 .
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number method and the original word&courit mt;.thod, Martin and Lee
(1961) found that samples taken at 50. page interva'ls yielded a gr.ade
placement as dependable as those taken at 10 page intervals,
Nyman, et al, (1961) attempted to shorten the Dale hst to include’
only those words appearing on both the Dale list and the Thorndike-
Lorge AA group (the 1037 most frequently usé;] words),. However,
using this list of 920 wo.rds resulteci in loss of precision a.iid predic-
tive power, * P

Another problem has been the datedness of the vocabulary,

v

The Dale-Chall formula was bu11t upon the 1926 edition of the

McCall- Crabbs Standard Test Lessons in Reading, rnater1a1 which

Dale and Chall (1948a) admitted had deficiencies but was the best

available at the time, The McCall-Crabbs tests were revised in

-

- 1950 and Powers, et al, (1958) revised the Dale-Chall to reflect the

J}ra

chariges in the language and population, Although the formula co-
efficients in the revision have the same'statis‘tical validity as those -
calculated in the original ‘toi*rﬁ‘hla, the authors offered the rBwer

. L .
formula wifh sdfmareservations,

<

Efforts have been made to revise the Dale list, Holmaguist

(1968a, 1968b) added a fourth grad.e science vocabulary of approxi-

mately 100 words and again calculatgd the formula, this time on the

1961 version of the McCall Crabbs tests formula coeff1c1ents were
similar in statistical validity to those calcula ted in the original- -

formula, Brown (1965) added words appearing in elementary science

te>.ts to the Dale list and found that the reaoabihty levels were lower

using the updated list, He concluded that the probable reason the

L e
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‘Dalé-Chall consistently ranked books higher than the actual level

' one may ask .whether a readability formula is the best method of such . -

‘Neglect of Reader" ontribution

_reader--his reading skill, intelligence, experience, maturity, b

s
4

' was because of the abundance of technical or new terms absent Ir%m* .

.the Dale list but present in science textbooks, Stocker (1968
1971-72) offered an additional list of about 200 words commonly!
known by fourth graders educnted for three of more years:in -

LCatholic schools, _ »

. AN
» y v

In a related study, Babcock (1971) attelnpted to determine |
whether figurative language affected the réadability of a literary,  ,
passage, She found that the number of figures of speech did not .

affect readability or readers'’ comprehension,
-~ /

Criticisms of Readability Formulas .

-

_—

Given the need to assess the difficulty of printed material,

"3

R A

-

assessment, InNeed, readability formulas have been criticized on - 11
;
1

several counts, . . g7

Feinberg (1; l), asking on the one hand for an assessment -
of publisher E:laims acknowledged that formulas do not considet - ;
the interests, baE:kgrounds; abilities, or needs of the reader. Dale -

and Chall (1949) realized that success in reading depends on the .

*

interest, and purpose in reading--as well as on the suitability of
"

material, Klare (1963, 1973) pointed out that language factors

—

(word frequency, word length; sentence length, redundancy) -
‘ :
interact with human factors (recognition, speed, educational level,

< .
*

special reading expericnce, memory span, learning set, motivation},
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"and Granowsky (1973) pointed out that syntactic elements other than

'

which-in turn interact with reading—‘b*ehavi_ors (reading efficiency,

judgment of difficulty or acceptability, comprehension, learning,.
) N .. - < .

retention), He concluded that one must specify when and under what

conditions readability.measure is likely to be predictive; that is,

- 1

the importance of a readability level may vary with the reader's

level of motivation and competency as a reader, .

Neglect of Syntactic Elements

Linguists have recently criticized readability fo;-m las for
neglecting to evaluate syntactic elements, Bormuth'(1966, 1968,
1969) poi.n'ted ou tg.th}at readaﬁlity‘ formul‘as showed little understand-
ing of the nature of language and neglected to account for grammati\Q}l
structures, Von Glasersfeld (1970-197»1) said that studies based on
traditional or genez.a:tive grammars do not account for st.)rr‘1e factors

making the reading process difficult, %tel and Granowsky (1972)

-

kad

sentence léngth must be ‘evaluated: the use of sich elements as

passive voice, coordinating clauses, dependent clauses, participles,

[4

and deletions, . ' -

o
~ < . . F

Neglect of Contextual Difficulty

Reada‘.b‘ility fo(rmulais have been criticized for neglectirfg -

-

_contex_fual difficulty; abstractness, deacity, and ~int:errelationshgp -

-~ -

of ideas; and organization bf material (Blair, 1971; Chall, 1955, -

[y

1956; Dale & Chall, 1955; Geyer, 1970; Glazer, 1974; Klare, 1973; . o]
‘Wali, 1969). Allbaugh {1968) af.tempted to determine whethér fact ' ' 7‘1
burden, as conceived by Dolch, would predict comprchension

success, She found that at each of three levels &f difficulty,

|
i
|
A o

At
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readers performed better on me;iium—fact level passages, She
therefore concluded that predictioi:x of comprehension could be im-
prov;:d if the fact burden is cont.rolled, and that at a give’; level of
difficulty, too;few or too m.any facts 'are detrimental to compref\xen-
sion, Rosenshine (1968), while acknowledging the sl:ccess of ver-
tical studies (those studies= representing a range of di.{ﬁculty),

pointed out the need for horizontal studies (those studies which

'diétinguish between the effectiveness of essentially similar pas-

A ai—. B A et T S DRSS § S i et AP s Snts

sages). He cited five variables of effectiveness: a) vagueness, i

‘ / b) explanatory links indicating relationships, c) frequency of

) : : les, d) use\o'f the rule-example-rule pattern, and e) irrele-

: 1
' vancy, '
’ - -

/ \ ' Recent Developments in Readability Study

’ ) - ; : -
Recent dissatisfaction with readability measurement based

on regression formulas has led to the dévelopment of two new
methods of detcrmining }eadabili_ty: the cloze method and the
Syntactic Complexity Forz"nula_ étudies hé.;/e also been m-aﬁe to
determine the efficacy of rewriting passages according to th&

principles of readability, - ' o

The Cloze Method ang the Syntaé:tig Complexity Formula ‘ .

; From linguistic criticisms\emerged two alternative forms

. ” . . »
of assessing readability levels: the §loze method (Bormuth, 1966,
1968) and the Syntactic Complexity Férmula (Botel & Granowsky,
1972)_' In the‘cloze method, students fill in words.deleted from

~Paa e
- every Nth position; the percentage of correct responses corresponds ' "3
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-

The Syntactic' Complexity ‘E‘Or‘mula, bas'ed‘
o -

gives weight to

to a level of difficulty,
on transformational-generative grammar theory,

different. sentence structures; the average count corresponds to a
~ . . .
cppe f
difficulty level f

N

Howeve\ly\ us1ng\cloze procedures, Guthrie (1970, 1972) and s

Van Vliet (1971) fo}d that trad1t1onal readability formulas, such -

as the Dale-Chall, can be us'e'd"“toses\ti\ma te lea rnability, or the

infoFmation, as well as

extent to which a passage conveys new {o}e
S T

readability, Guthrie (1972) concladed that materials with easy

’ - 1
readability will likely imparta substantial amount of new learn-

ing to students, Geyer and Carey (1972) found that the Dale- Chall,

the Flesch, and cloze methods ranked passages in tl'_xsewsame order

of difficulty, Hittelman (1973) pointed out that deleting every Nth

word m1ght ot produce comparable tests for comparing passages

B

and that thefe is some evidence that structure words may be easier

ta produce than content words, He further contended that although

some transformations are morée readable than otliers, not all

meaning is carried by sentence stru/ture and semantic and % -

stylistie factors need consideration,

Rewriting Passages According to Readability Principles

Pauk (1973) suggested rewriting -drticles of known'interest

level to a deS1red level of readab111ty, R, J. W1111ams (1968) and

‘McTaggart (1964) conduc\ed studies in which students understood

-than they understood”

passages rewritten to a lower level better-
AS .

-the original passage. Drake (1967) and Marshall (1962), however,

found results contradicting thosc‘ of Williams and McTaggart;
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.book illustrative_of the techniques proposed,

Far

-

.
» . -

' lDale and Chall (1955—)‘_eited studies in which increased 'readability

. e

improved readership, comprehensipn, and retention,” However,
Dale (1949) also pointed out'that simplification involved more than

\\‘\ " .- - . el
Just shortening sentgnces or using easier words and offered

specific suggestxons for reinterpretmg, amplifying, and reducmg

concept.. Grace (1963) compared the readab111ty of wr1tten and

-

programmed mater1a1 he found that programmed mater1a1 had

shorter words, fewer syllables, more familiar words, and\more

T~

repeated words, and concluded that programmed subject matter

was therefore simpler. and less of an intellectual burden Swarts

(1954), atuaymg books for teachers about readmg, .found that °

9 v

simplifying a technical book too much seemed to decrease the .

v

amount Sf tethnical information expected, -Dronberger (1974),
’ ! el

studying Researeh in Education abstra ets found that the abstracts

&

were less readable't‘han the source documents kaelstem (1959) .

. Pias
Presented in;his dissertation a methodology for creating readable

and interesting social studies text materials, and a sample text-

. .
v

® i -
.

~~——_ ___ _  Reddability Studies in Education

Desp1te. controversy, numerous readab111ty stud1es ‘have

..'w

been performed most of which support charges of 1naccurate

manufactu*rer claims, \
\-\ »

Social Sciencgs ' -
. i 1

KN

Using the Spache formula and Fry graph on 37 pr1mary level

Socml studies, tcxtb‘oom—j"“ﬁnson and. Vardfan (19*73) found 2

rd

—~——




. «collateral materials for all reading levels,*

mEa,s,uz:em/nts lower than the puhhsher estimates and 41 measures

at least one grade level higher tha.n pubhsher estunates, 11 of the

books measured h1gher on t%th fcirmulas In the same study; using

the Dale-Chall, the Fry, and the Flesch on.31 somal stud;es texts

in grades 4-6 (a yield of 93 measurements) only one’ measurement
was lower than the publisher estzmates but 12 books were rated

at least one year above grade leve’.l by all three formulas " Du Vall

Y

(1971), examgining social stud1es texts for grades 4-6 adopted by

the Indiana State Board of Education, found that no text had pro-

¥

gressive difficulty, and therec was a wide range of levels within each -

text, Sloan (1959), studying 21 seci’al studies texts i’n'gr‘ades 4-6,
found that 11 texts had readability placements generally correspond—
ing to publisher estimates, 10 had 1ntroductory mater1a1 with read- '

ability placements at the level for which the texts were prepared,

>

and.8 had .content readability suif’ab'le for the érade level on‘which .

they were used; he concluded that 1n mc)st texts he studied, the

\J t3 ¢\ .

majority of readability scores were not ooncentrated at the 1eve1

e
4

& fg which the book was assigned and that scores in each text were

distributed over a v)vide range, Dehrman‘(1973), studying 600

T ——

social studies articles for gradeé 4-6.in 8 encyclopedias, found

: tlgat 95 per*cent of the articles studied were suitable for the upper

reading levels of grades 4-6, and that only 5 per cent were.suit-

/

able for the below average reading levels of those same grades,
She conclyded that none of the encyclopedias pro{/ided adeq,uate;
i .

”

Michaelis and Tyler

(1951), atteémpting to determine the readability of United Nations

material used in social studies classes, found that United Nations

- , - - LN
R

~
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found a readability range of grades 10-12, with andverage of grade

-

11, He concluded that the readability level was appropriate for

those students who enroll,in the course for which the texts were

assigned,

Language Arts

Using the Pdwers-Sunarier-Kearl’1958 recalculation of the
Dale-Chall, Roe (1969a, 1969b) found that 50 per cent of language
arts ‘textbooks for grades 4-6 v;er-e g.iven appropriate grade levels _
by pubhshers 33 per cent were rated too easy by publishers, and
16’ p,er cent were rated too d1ffrcu1t by pubhshers dAll but 4 of
the 12 texts had some sect1ons too hard for the assigned grade level
all had several grade levels in one text, one had easy ~to- hard
progressmn of difficulty, and two had hard-to- easy progression,

In studymg grarnmar texts, Cox (1971) found the transformat1ona1-

generatwe texts too d1ff1cu1t for students' readmg ab11;t1,es and

L

Simmons andfpx (1972) found transformatmnal generative fextsg

o

more difficult than the traditional Latinate grammar texts these

newer texts replaccd ce T Coa

i ' i !

. Reading

‘g1ven book d1ffere,nt1y, b) that~pubhsher est1ma,tes d1ffered from

w

" Br;ad.ley (1974), studying the Harﬁer and MacMillan reading -

series; found' a) t}iat five rcadability measures’ each recorded a

the r(_adabzhty formula estimates, and c) that each book had mtra-

Book varlab;hty, He also found that books.in a se¥ies did not
. 28"

v / . s » o ) S o
. / e t

ta
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necessarily progress from easy to difficult, that the reader and
workbook read-e.bilitie's; did not always match, and that the instruc-
tional placement in each serics differed, Rakes (1972, 1973a,
1973b), analyzmg 29 mater1als used in adult basic education,

found inconsistencies among readability estimates, teacher judg-

ments, and publisher ‘estimates, He suggested (1973b) that pub-

lisher attempts to control-the difficulty of levels of the SRA
Reading Labo.ratory IIIA may be inadequate because of the differ-

. ences among formula indices, a particularly important problgm
. ~y
since kit materials are based on sequential gradation,
g, ’ V. -

—

Science
. Gilbert’(1972, 197 3) stu@%ed each book in 10 basic science
series and found that the a'verages of the four. formulas used
(Spache, Datt-Chall, Lgrg'e_, Fry) tended to be consistent with the
mean readiﬁg 1eve1.of that grade, He attributed any discrepancy
between the readab111ty level of the text and the grade level in which "

\
y
it was used to the introduction of sc1eﬁge &ermlnology and sentence

structure, Belden and Lee (1961) found that only one of the five \

bioclogy texts they'studied had a readability score making it useful

to over one-half of thé students enrolled in biology, They (Belden
& Lee, 1962) also found that out of fiv}e chemistry texts studied,
« ‘ the most difficult was usgful only to 34 per cent of the students

0 b
. /
} studied, the easiest to only 47 per cent, and that the Dale-Chall

indice.was one to two grade levels higher than thée grade level at

.which chemistry was offered,

n- R o ‘_. . 24

M . ° s . i
: ‘ ({ !
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Mathematics |
Heddens and Smith (1964) found that the readab1l1ty of ele- :
mentary mathemat1cs tpxtbooks was h1gher than publisher esti- <« 4
° X

mates, In a similar 'study (Smith & Heddens,/l?jﬁ),/twhey*found

that the readability level of experimental mathemzlti,cs materidls

. b

was higher than the assigned grade level and appa,rer'xtly higher ’_

than student ability, Be'lden and Lee (1962) found that out of five -
physics texts studied, the hardest was useful to 62 per cent of the

studen per cent, and that four of the five

]

texts studied had readab111ty scores below the usual twelfth
grade placement. Kulm (1973)4 howe ver, pomted out the need,
to sample prose and symbol material separately and to use sep-
araterformulas suitahle for ee.'ch type of material, His study ‘

showed that what makes mathematics material hard to read is

different from what makesﬂEnglish and prose d’i.fﬁcult to read;

that is, it is not the vocabulary but the difficulty of the syml?e'm

of mathematics, . B

Industrial Arts

&

McKell (1971) found significant differences between the
average reading ability of students in trade and 1ndustr1a1 arts
education and the readability of'the basihc texts, ‘Miller (1960, 1961,
1962) studied five industrial arts texts and foun.d four of them too .
difficult for the magonty of mnth grade 1r\dustr1a1 arts students to
read them effectively; although the texts ranged in readability levels

from grade 8 to grade 10, each text had a readab111ty spread from

7to 11 grade levels, and 70 per cent of };inth grade students were

¥

-
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" below ninth grade level in reading ability,
)Q ‘

Vocational Education

Bentley and Galloway ('61961) found that each of the vocational

agr1culture reference books studied had a mean readability appro~
| pPriate for students oi average read1ng ability in one of the four

" high school grade levels, but in general the texts tended to be too

difficult for the ability of the students who used then} Ruth (1962)

surveyed the Career Informatmn Kit Supplement of the SRA

Occupations File and found readab111ty levels ranging from grade

9 to grade 16 w1th a mean of 14, 7; and that SRA-prepared br1efs

had greater consistency in readab1hty levels than did items writ-

ten by other individuals., Ruth concluded that the material was too
difficult for secondary students

L

students who read occupatmnal information pamphlets at their /

and Van Vliet (1971) found that

fpmmm

m

- * own grade level were l1kely to gain more 1nformat1on and make

'\a

fewer interest changes than students who read pamphlets written
above their grade levels,
vocational’ texts had readab1l1ty levels above the reading abilitie’s

of 50 to 100 per cent of the students using them ’

Other Educati'onal Studies N

Ramsey (1962) surveyed seven Junmr high school texts and

found readabxhty levels in six of them to be one year or more

below tﬁelr grade placement, only science had a h1gher readability
placement Bryant (1971, 1972) h/iwever, in finding d1ffere\r&es

betWeen the rcading level of sec ondary students and the readability

of their texts, concluded that more than one-half the'students
T ' BT

7

/

Fields (1973) found that 18 out of 19 /

17

7

oy,




N

. studies, and science texts were too hard for students but pointed (

'not measured by readability formulas wh1ch mfluence the ease f

‘ . ¢ 18 .

. . ‘ ' -
were assigned boo{cs too difficult for their abilities, ‘;&line (1972, /
5 ;

1973) found similar results at the junior college level: 11 outof 17 .
books were above the reading level of 50 pér cent of the students
in the class to which the texts were assigned, Janz (1970) and ' i

-

Janz and Smith (1972) found that the majority of English, somal !

Py

out (Janz & Smith, 1972) that-a one-year difference is "'probably

not of much practical importance[p, 622]" becaﬁse of the factor

readmg Grace (1963) found that programmed nfaterial tende
to be easier than -writteq_ material because of fewer syllables and
shorter, more familiar words, . Walker (2966a, 1966b), however,
found that 26 out of 39 programmed texts had higher readaP111ty

levels than publisher estimiates, 11 commded with pubhsh’er esti-

«

mates, and 2 were lower than publisher estimates, . Babcock

(1971) found that ﬁguratix language does not affect the readability

of a hterar/_gassage although Galloway (1973) found that content
book$ were ‘easier to read than 11tcrature texts, Beard (1967)
confziuded that the comprehensibility of prose usef in government,
wgi"/ld history, chemistry, and biology texts was approximately

-

the same,

PR, 4
Readabét{rﬁStudi es in Related Areas

’

Readability studies‘have beecn applied in areas other than

public ed'ucation, The level 'Q;,rea:dability is of concern to both the

- %

tr ity

military and mass media specialists, . ., ‘=%,

oo =

o oo




. The Mlhtary L

Klare Mabry, and Gustafson (1955) tested retention of
material‘in an ahrcraxt mechanics training course for newly

inducted airmen,~ They found that materials categorized Easy

. {grades 7- 8) and Present (grades 11-12) resulted in more words

read ina gwe'n time period than materials categonzed Hard

Ll . .
(grade 16 and above) and that immediate retention was highest
for Easy '%xgate-mals, * Siler.(1974) attempted to determine the

‘reason why ‘enlisted Coast Guard pPersonnel failed to complete

e -
successfullﬁ‘fz\e‘_requmed correspondence courses; he found the
"‘ N

-~

average readin“"g léyff"el of subjects was 11, 2, and t'lixe averaée
readability levels _'i':o?,fmaterials was 13, 6, Standlee and Fattu
'(1956) found that alt_hoil/g}-‘ Navy programs required ehal enlisted
rx.len»belable to read at fourth grade level before beginning recruit
trainipg, all of eight Na:vy publications studied.ranged from.

grade 6 through college, ‘ : ' \

Mzss\Media' Printed

KWolek (1973) concluded that women's magazines, general

- circulation materials, and general agrxcultural matenals were

at a level acceptable to most adults, -Those below the average
adult level.included men's magazines; youth magazines, best
sellers, an%' romance, rnovie,- and televi;ien literature; those
abovithe' average adult level inclu.lxded agricultural yearbooks,
great bocks, techknical and trade books and magazines; scientific

journals:'newspapcrs, instruction manuals, and high school texts

In s'urveying children's magaeines, Groff (1962) found from 0 to




- ’ . . . V\./
1,2 year differences between.readability levels of two issues of. the
same magazine 14 months apart, - Crazg (1953 cdncﬁ:ded that most

best sellers in the Umted States were too hard for the average

reader to read wzth understandmg and that the ease of. readmg is

.
-
-

. a factor in urﬂuencmg sales Raz1k (1969) studied front page
- and news art1c1es cf metropohtan and non- metropohtan newspapers

~and found the metropohtaﬁ newspapers eas1er to read, In 6 out

of 13 news categories,, b*o_th newspapers wrote articles with the ™=

same level of readabﬂ;ity;‘of the remaining 7 categories, the
. ”

metropolitan reading levels were easier in 5 categories, harder

in one category, .and-had no articles in the last éategory.

. ' -
Mass Media: Oraf and Visual . ' ‘ )

»

Others (Chall 1958 Chall & D1a1 1948) have analyzed the
7 \ difficulty of newsscr1pts on the bas1s of readab111ty formulas, ! /
They found tha;; pre\d_1ct1ons of readability formulas were good . T
\/-~ estimates of.-lis‘teln'i‘ng difficulty, although‘ the listening dif.ichlty ] ‘
seemed ‘to be oné to two orad\e levels higher thg«readlng d1ff1cu1ty’ e .
- They also found that the lower the ré?dabﬂuy, the more interest- ‘
d ing the art1c1e is to lis‘teners Allen (1952) contributed evidence /
’ that readab111ty fprmulas can be used to- pred1ct the readab111ty
- of oral verbal materzal By varying the commmentary accornpany-
ing educatzonal films, he fe:md that‘ the level of the commentary

affected the 1earn1nb.of actual content, although he questioned

/
how much the film ’s vrsnals anecteé grade 1eve1 pIacement

/ -t . T - N L P
- .
. - ,
. ‘.
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.
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‘Summary‘ of the Literature ) )
/ ’ s

. S ‘ Manzpo (1970) called for, a halt to all rea_dability res—earch,‘,

He accused researchers of suffering from “tunnel vision' and.
continued un1-d1mens1onal res earch and claunef1 that readability -
formulas of'fered little additional beneficial knowledge beyond what

; < 3

common sense offered, In response, Tibbits (1973)'que’sti/oned-

b

whether it is even possible or desirable for readabilb:it)r formulas
to do what its critics claim are its deficiencies, Pauk ('1970)
rated. 44 articles on three differenft formulas in order to &'ernon-

- t. strate that not all readability formulas would rate each passage )

oL the same, aongsma (1972) asked school and publ1c librarians to
‘estimate the grade level of ea.ch of 12 Newberry winnérs, Their o
-+ mean estimates approximated formula results, seldorn d1ffer1ng ) (
' E
f

. . by as much as.bne grade level Jongsma postulated that librarians®
4%

used an 1ntu1trve and subJect:we assessment of style vocabulary

level format content and 1nte.rest coupled with an understandmg

L of tbe mtere,sts ‘of young readers, Taylor (1963) and Wood .(1954) '

"found that, teachers were reasonably ,accurate/i/n./estimating_ the

- L]

. readapility 'l'e‘vel of elementary grade textbooks; Sprague {1969) o

s

. foun& S1m1lar results but with less teacher accuracy, Janz and

4

Y (1972) speculated that becauSe researchers de not take into : F

~

[ 4

s , fextbdok readmg levels may not be of rnuch practlcal importance, :

Q

Yoakurm(”l95‘1) adm1tted th/}/readabrhty formulas are far frorn ‘ :

.

~

.
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difficulty with con51der able reliability,” Chall (1955) concluded

that using a readability formula for est1rnat1ng relatlve d1ff1cu1ty

is justifiable, but

exact grade-level of difficulty appears que stionable [ p. 451."

Despite the irnpei-fections of readability measures, it is

nevertheless necessary
2\
d1ff1cu1ty, par tzcularly in individualized materials deS1gned tg

teach literacy,- Rakés (1972 1973a, 1973b) conducted a study of

numerous materials,

-,

used in adult basic education classes

b -~

" to examine anocther frequently used 11teracy mater1a1 the SRA’

>
- Y

" Reading Laboratory IIIB, ‘ 3 .

4\

yse of a readability formula for_determmmé the

to establish some measure of progreiaa‘)vef/

including the SRA Reading Laboratory IIIA,

The present. study proposes- -

Ay
4
‘

’
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.
.
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“

L]
DRt WP




; e . K3 -
. * .

- o Chapter IIl: METHODOLOGY . N
Thisrchapter describes the methodt;logy, research design,
selection of materials and tools used, procedure, and treatrrxcnt of
data in this study, The Dale-Chall formula will be described in |

some detail, along with problems in its use, and arbitrary decisions

. .made concerning its application,

Des cription of Methodology

- I

'Two to three.pas sages, on

words from each power builder, were selected, A computer pro= ,

gram then calculated the readability level for each passage; the’

readability analysxs was then Ffefined by hand, Readability averages

for each power buxlder and for-each color level werg then derived,

. ) : / Research Design

. . This study is designed as a survéy;.more spécfﬁcally,

. ., as yénsus of tangibles, It yields a re-ad‘abilityﬁlev'el for each power

/b/tfilder surveyed and an average readability level for all power

- . \ . N : ’ - -
{ . builders grouped in one color level, - -

oo . - - <A 5
* . / . ?/ ) ) R i .
] o . Selection of Materia e .

-~ -~ - 4

For thé\.purpo‘ses of this survey, the SRA Rea\ding Laboratory
IIB (Science Rcscarch Associates,, 196.3)‘ was .s.,elected The . \
) Readmg Laboratory consists of two major components the power *

buxlders and the rate builders, Eachtomponent is arranged into

-~

.. nine groups of syccessive difficulty, Each‘gggia, identificd by a _

P




di.fferent color, contains 16 cards~ of equal difficulty, Grade levels
range from 5,0 to 12,0, Also included in the Reading Laboratory
are listeniné skill builders and listening-notetaking skill builders,
The power buildé}- unit w.aS‘ selected for eval(ﬁt'ion in this.
study, Each power builder consiéts of a regding selgétion of |
‘apprdximately 8004750 words, depending on the level of difficulty,

Following the reading selection are two sets of questions, '"How

Well Did You Read'"'is a comprehension check and evaluates the -

}

ability te gather information, make inferences, and evalua‘te

>

critically, '"Learn About Words' develops voca%ullary andi\\\vgrd

t : . I~ )
", 'study_skills, Only the reading passage was evaluated. for reada?b.\lity,

-

- Ins trumentatiox:x_

Selection of the Readability'Scale

The Dale-Chall readability formula (Dale & Chall, 1948a,

1948b) was the tool used to measure readability, The strengt}; of

L -

" 'this formula ig that it evaluates vocabulary load as wellas sentence

length, Chall (1958) asserted that of the four types of stylistic  ~

elementg, vocabulary load was more related to difficulty than -

sentence structure, idea density, ox human interest, Of the two

components of vocabulary load, vocébulary difficulty was more

related than vocabulary diversity, Klare (1963) cited additional ~
evidence to support this claim, "He found fhﬁt-of the 20 to 23

/ elements isplated as important in readability study, nearly all

N could}b/egrouped under two main factors: word difficulty and

- o sentepCe difficulty, Of the two groups, word difficulty was more | |

- " ! ;.
§
- . '
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" Description of the Dale-Chall Formula

- length and the percentage of unfamiliar words (i,'e,’, percentage of

. - -~

imﬁértant than sentence difficulty, “"Others (Klare, 1952; Koenke, .
1971; Nyman, Kearl, & Powets, 1961; Powers, Sumner, & Kearl,
1958) concur that the Dale-Chall formula is one of the best avail-

a.bl,e,'. o -

~

e \

The Dale-Chall formula is based on the average sentence

words outside the Dale list), The total number of words-in the -
passage, the number of sentences, and the number of unfamiliar
words are counted,  The following formula gives an algebraic

b4

represgntat—ion of thezformula:- . t ' - s -

x = (., 1579) (xl) + (. 0496) (xz) 7 3,6365 .
where . -
X = readability level. ) T i . l 7
%, = Dale score = {number of words not on Dale list, ~(100)
-1 number of words in sample- L
X, = average sentence length = _umber of words in sample
2 : number of sentences-inh sample

Dale and Chall give more specific rules plus a list of 3000 words

considered familiar to students in the fourth grade (Dale & Chall,

1948b). : : o e
Problems and Arbi}:far.}r Decisions in Application of the o .
Dale-Chall Formula L - PR :

~

P},oper Nam es, 'ifbe,formdla rules specify that a compound

Eal
name of a person or a place gounts as one word and that the name of

. : ’ : . . ‘ Leda
a person or a place is a familiar term, Examples are le Brun and
. A .
Van Buren, To be consistent, it'was decideg to treat as a compound .

»

~

. . ‘
— s ~
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name (and thus as one word) proper names which are cqmprised of

L4

two or mare words, Thus New Yorka'rrd*—St-—Lou*s were consldered

as..one word each, while MISSISSIPPI River, New York City, a_nc}/ N

Lake Erie were considered two words each, S

Names of persons are cons’id'er-ed farri‘iIiar but the authors do
A‘. indicate if this is true for _specific individuals or for groups of
1nd1v1duals ag well, It was decided to consider as famihar proper

names, whether adjective or noun, which refers to groups of individu-
~ . ' '

als;~ Thus, Aztecs and Egyptians werecfam'iliar The phrase Aztec
Pl
buildmg_ was two famihar words, even though Aztec does not appear.

on the Dale list, and the phrase Egyptian people was considered as

two familiar words, even though more than an n is added to Egypt,

However, terms such as Republican, Catholic, the Allies,
[ ’ @
Southerners, and Communists were not considered familiar,

Words of Multiple Meanings, :I‘he Dale list usually specifies

as familiar only base words, although certain specified endings ean"“

be added and still be considered familiar The authbyrs do not specify

which meamng, or as what part of speech, ‘a given word is considered

— £ .

farniliar, To be consistent; it-was decided to acceptias familiar all

,

"Chxe

approvea variants of a word regardless of its meaning or.part Sf

speech, Thus, troubled, avhekther it was used as an adjective or as a

Pes
o -

verb, was considered familiar,~ Similarly, since barked as a past

tense verb is familiar, then rough-barked tree was also familiar

RS

Punctuation, ‘The’ computex program was. written so that no

'forrn of punctuation, except the period, was read, This oﬂered two

main advantages, First, _datﬁ' could be;‘k‘e’ypur_x'ched more quickly

|
o
1
1
1
|
|
-
3
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" puter did n

" and lower case letters,

g

g , . .
e / ~

. / , .

sinc€.fewer characters had’ to be punched, Second, since the com=

ot read apos/trophes and did not dxst_inguish ‘oetw‘éen upper

one entry in the computer dictionary suf-

Thus aunts was entered

£1ced for two different words in text,
111

ed either posseaswe or plural,

.

-into the d1ctzonary but .indicat

jndicated either I'll or_i_]_._l_; aéxd am 1nd1cated e1ther am or A M

won't-wont, can‘t-cant--— required correc-
?

A few situations--€,g.,

tion by hand, -

' Abbr ewatzon;and Symbols W1th certain exceptxons

AN
abbreviations are considered unfamiliar, For example, Mr and

Mrs, are considered familiar because.

\nd~abbre\‘ria;tions of the months are considered familiar because

Therefore, Dr, and

they appear on the Dale list,

¥

-

.~

the names of the{rmhths are on the word list,
iati the days of the week were also considered familiar,

abbreviations o

Etc, and TV were considéred unfamiliar because et cetera and
ya . "
television were noto the list, ) ) ‘ e

The symbolg $ ahd ¢ were conszdered familiar because %

\ \

dollar(s) and cey t(s) are on the Dage list;

" as one word/ The symbol % wa

i [

because percent is not on the lﬁst .

=

caus e numbers’are considered

Letters and Numbers, Bj,a

familiar and one W

amiliar and one word ,‘Thus

considered {

. familiar Words (the, T) and one unfam;har word‘(conSonant),-
L N - . . - ’.
B24 .was considered one famzhar word '

. Y

Ountcred in text the fam1har

———
i(‘"

Whenever a numbcr wasg enc

o
)

b} 4
ey e

-
~ LT

each symbol was counted

ord, letters of the alphabet in isolation wetre also

the consonant T -was two

s c{?pns1dered one word but unfamiliar.

-
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) storage was required for -infrequently used entries, and time was

word number-was substituted, By eliminating the need to add each 7

number to the dictiohary, computer memory was saved-because no

\

saved in preparmg the passage for computer analysis, Thds:

-

-

:January Q 1954 was subm1tted to the computer as January date

date, January 6th was treated as January number; and -

the sixteenth division was keypunched as the number d1vrsron

-~ ]
Procedure

One passage for approximately every 500 words was

.

selected for study, No passage began or ended ip the middle, of a

sentence

. e

Passages were evenly spaced throughout the selection,

An initial computcr analysrs for each passage was made and then

. v

refined by hand evaluation, An average readab111ty"score for each

power builder was thex determined

.

average for each color level was then der1ved

Srmrlarly , a readal?ﬂlty

{

‘Trgeatment of Data - - ) ‘ . .

Computer facilities were used courtesy of the University

of Texas at Houston Education and Research Computer Center. The

computer program included in the Appendices, was developed by

°
-

Isaac Rosen, -The program is supplemented by a dictionary co}n~
taining words 'appEéaring on the Dale list and acceptable variants

of w0rds on the Dale list, . C
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Chapter IV: FINDINGS OF THE RESEARCH
Thelpu[rpose-of this study was to evai’uate the readability
levels of the power builder component of the SRA Readmg Laboratory
IIIB Results of the research are presented in Tables 1-3, In
order to determine the progressive levels of difficulty, readability

levels presented in the tables are interpolated from the raw scores

.- B $ , . ’ »
and corrected grade levels of the Dale-Chall formula and are then
' ) b

__ rounded off to the nearest decimal, S S ;

Question 1

.

<. '

Questior 1y a‘s’ked; "What is the Dale-Chall readability‘level

of each power builder in the SRA Reading Laboratory IIIB?" The

o

readability scores for .the'power builders range from grade 4,0

to grade 13.9, The findings of the research are presenfed in Table

©

i

Question 2
Question 2 asked, "What is the average Dale-Chall read-

ability level of each color level within the SRA Reading Laboratory
IIIB?" The average readability score for each level ran\ges from .
' : . : Lo
" grade 5,8 to grade 12,2, The findings of the research are presented

in Table 2,

Question 3 i

.

Question 3 asked, "Do the readability levels for each color
le\«el correspond to the readability level asserted by the ‘publisher ?"
The average Dale Chall readab1hty score for all levels is ,2 to

. 1.4 years higher than the pubhsher determined grade level, The

findings of thefescarch are presented in Table 3,

38
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Tab}e 1

§

Dale-Chall Readability Scores:

Individual Power Builders

Readability Scores

' Sample 1

Average

Sample 2

Card

..Aw

~

O N 768207044508

Y 4554697675545

COM+OVNUVMI—TOUNMUM~~FOM

4654555597566546

- . o
?

COUHOVA ONNGCOHOMON
g o 1 o 00 00 0 o e

’

~SANNFNO~NOTOHMANNHWNO
=t = = = =l =] =y

/

Blue

FNFOOHTITONVONNOMNMOO

7897634228

4568666676674778 6587995756

~

4236897095630436
..............

5558666757594866

'd

OO VVWOLLOONOO O

4578666696754789
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— e e -

Rose

O~ OWWDLO O Hw®

7608784667

HOO0VDODOODONN O~

6576106845

Xy

¥
. € v
T ANNOHITNOMN~00NO
. . ~—

Brown
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Readability Scores

Average

Sample 2

Sample 1

Card

Brown

JoYoNno
N~

OV W~ -
00 O [~ 0O N O

RO~~~ O

< 4..6. " <+

S

11
12
13
14
15
16

\
AN

OMMN PO~ N 6887319

oooooooooooooooo

k §
S NMNFN OO RO ~ A MO
Lo B B B )

" Green
rd

6240908660441680

9990890707907879

1020571948777067

~
OCNUOMPUINNGNN~INAN O

.9009791707917868

SNMHIN O~V O ~ ™ O
e e e e e e

Red
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/Iity . Scores

) Avera‘ge

Sample 3

) Réadl

<

Sample 1

Card

Sq"’rﬁéle 2

2020035850511513
............

0880089910708882

+
1

NM~cO MNP NOHNO — NN
........

0789878011898870
— — =

2847777603264168
9871089029897971

.""l[‘

NON—OO00HFIHN OO0 M

1799089819608794

/
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11.11111
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Tan
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" Gold
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\Readability Scores
Card Samplé l Sample 2 . Sample 3 Average
- Purple _1 16,0 11,5 12, 6 13, 4 ’
2 112 11,3 7.6 10,0 : v
3 11,0 12, 6. 12, 8 12,1
4 16,0 11,5 12,0 13,2
» 5 14,3 12, 4 11,6 12, 8
6 11, 4 - 12,3 14,0 12, 6
7 15,5 1, 12, 4 13,1
8 .. 12,2 10,5 - 215,0 12,6
9 . 12,0 13,6 . 7.5 11,0
10 9.5 11, 8 11,3 10,9
11 12,7 .o 12,3 8.5 11,2
12 11,0 12, 8 11,9 11,9
13, 9.9 15, 4 12, 6 12,6
14 14,5 10,1 - 11,1 11,9
15 11,7 10, 4 15,7 12, 6
.16 12, 4 14,0 12,0 12,8
. -
: / |
{ , ,
\ .
|
%
|
- |
. 1
/ | |
) N i ]
{ |
1
' ;
\ 4
. i
4
3
/ 1
' |
‘i
! ‘ ’ i
N 42 |
&) . j
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o Do . Table 2
e Dale-Chall Readability Sdores: ,
O Power Builder Color Levels
/ - ‘ Readability] - Readability
Color . Score {average) . Range .
. . / / _
Blue S s . 4,0- 9,0
Rose 6.7 i, ) 4,0- 8,4 ~
Brown . 6.9 > ", 5.0-9,6
Green . 8.2 , - . 5,8-11,4
Red 9.0 e 7.0-10, 8
Tan 9.4 < 7.5-12,3
\ R - /’:;;"’ .
Gold 10,7 - 8,5-12,7
¥
Aqua 11,7. ¢ 7.4-13,9
Purple - 12,2 10,0-13,4
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Publisher-Determined Grade Levels
—_ and Dale-Chall Readability Scores e §
. -« : .
? ,x : . i
Publisher-Determined " Dale-Chall : i
‘Color Grade Levels | - Readability Scores Difféerence i
- - ' . ) ’ 3
. Blue 5.0 . 58 -+ .8 i
) Rose 5.5 ' [6.7 L 4Lz i
Brown 6.0 69 - S i
Greén 7.0 . 8.2 + 1.';:2' %
Red 8.0 . 9.0 . 41,0 :
Tan 9' O 9{\ . 4
Gold 10,0 10, 7 .7 )
’ Aqua 11,0 | 1.7 $ .7
\ ~
Burple 12,0 - 12,2 + .2
. 4
~ ’
:
-~ a
:
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p
. Ty
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. ' Chapter V: DISCUSSION OF INFORMATION .
~ Conclusions cor

The research findings indicate that at. no level does the

Dale-Chall readability average correspond to the grade level

asserted by the publishér, However, if one considers. the publisher-
- determmed grade level as.a grade level range, then five of nine |
Dale-Chall readability averages ( brown, tan, gold, aqua, purple)
do cerrespond to thte publisher érade level, For example, if one

considers the grade level of tan as 9. 0-9,9 rather than 9,0, th.en

the Dale- Chall readability score of 9, 4 does indeed correspond to
the publisher estimate, This view of the _publishér-deterrnined n

%

grade level is warranted since it is unrealistic to assume that all
sixteen ca;ds in any one level would be written at exactly the grade
level specified, This view is supported by Chall's statement (1955)
that a r.eada.bility score at best gives a comparative rather than an
—— absolute(measure of difficulty, . : . -
Despite this approaah, the readability scores in any one-level

. cover a widc; ranée,: The smallest range occurs in purple--3,4 years,
The highest readability score,‘for an individual card in that level is
1,4 years above the publisharldetermined gra.de level; the lowest,

L4

\ ' 2 years below, The largest ra‘nge occurs in aqua--6, 5 years, The .

-

highest readability score for an 1nd1v1dua1 card in that level is 3, 0 :
years above the pubhsher -determined grade level the lowest, 3,6
years below,

N v

N The results of this study indicate that the publisher-

¥
L

-

o . determined grade level doés not guarantee that any one card in a

o . _ ) 45 ¢.~
° - 36. . )
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given grade level is writteh at that readability level, or evgn nearly
. - - . x" . ‘
so, Neither do the results suggest that"the readability average of

the level approximate§ the gz:ade level determined by the publisher_,

If SRA has indeed used a readability measurement,‘\the results of
4 .
such measurement have been tempered by other considerations to the ,
- I !

extent that such meashre'rn’ent is at best questionable, 1In an era of
innumerable functional illitqra;tes and below-average readers, it is
unfortunate that prornot;ie s oi: literacy do not reveal more readily
mtd more openly the criteria by which they‘rneasure the difficulty

of their materials, -~

b o

Recommendations a -

.Application of Research Findings » .-

It would benefit'educators if Science Research Associates

did one or more of the following: - ‘ 1
o R VAN ~

. 1) Change the grade level to indicate a grade level range
. _ ‘ P , .
"~ rather than a specific grade level,

ed R

2) Regroup the power builders-so thatall cards fall within

+!

~ the range of the level.

D

3) Within each level, arrange:-the power builders by

. .

difficulty so that all 144 pov;'er builders are arranged in

"dn order of progressive difficulty, ’

‘ 4) Publish the readability score for each power builder
and identify thé& stanéard of measurement used ., A

. ‘ 5) If the publisher feels a particular power builder is

< better suited to'a grade level other than tha1g indicated

'3 ~

by the rcadakility mecasurement, the change should be




; )
..50 indicated, Such decisions.should be based on the’

".results of field resdrch rather than on an editor's

< -

= Subjective judgment, : ‘

6) Use a multi-code system of identification to signify

readability level, interest level, and/content appleal,

SRA uses snrular systems of identification in its

'D:Lrnenswns in Reading-and Vocabulab III readmg kits,

7) Inst1tute an organ1zat1ona1 system whereby each level

-

slightly overlaps the level immediately before and

rd

immediately i"ollowing, SRA uses such a system in its

Pilot Library IIIA,

Revision of the Dale-Chall Formula

Because the problems in using the Dale- Cha.ll formula

necessﬁ:ate arb1trary dec1smns 1t is 11ke1y that d1ﬁ'erent reseaxch-

ers will arrive at, differént;z;eadab‘ility levels & the éame passage,

-

. N
As-indicated in Chapter III,” the following probl/e"rhs need attention:

1) Proper names comprised of two or more words

2) Proper names referring to groups and to individuals,

as adjectives and as nouns °

* 8} Words with multiple f_neanings

<~

4) Words which can be used as more than one p;.rt of sPee‘cfh

5) Abbreviations and symbols for woi'ds on the Dale list

6) Lettors of the alphabet in 1solatwn

7) Use of ordinal numbers and Roman numerals

. j

8) Revisions and additions to ﬁpdate the Dale list .




Further Research

Numerous research studies have indPcated that publishers

of textbooks in all areas of academic, industrial and vocational

.

education have inaccurately estimated the difficulty of t_hgn;extbool’cg,
With the notable exception of Ra:kes (1972, 1973a, 19731?), surpris-
ingly few studies have been conducted in non-textbook materials for
.teac'hing literacy, Itis ‘str ongly sugg’ested that more research be.
¢ onducted in this area to de.terrni_,ne the readability levels for fre-

2

quently used literd¢y rnaterials, This research should be conducted

.
4
Zea”

for its inherent and ufilitarian.values, and as an effort by educators
to encourage publishers to state more openly and more readily the.
criteria by which they evaluate the difficulty of their materials,

Teachers will then be better equipped to assess the accuracy of

publisher estimates as well as publisher promises for success,




. REFERENCES .

Allbaugh N, M, Comprehension of three levels of social stud1es
mater'zal as designated by a readability formula (Doctoral
dissertation, University of Iowa, 1968), Dissértation
. Abstracts, 1968 29/6A, 1665, (Un1yer_§11:y Microfilms
N ., 68- 6 774) e T cr

o

s

Allen, W, J, Readability of instructional film commentary, _ .
'Journal of Applied Psychology, 1952, 36, 164- 168 . /

‘Aukerman, R; Readability of secondary school literature
- ' textbooks: Aﬁrst report, English Journal, 1965, 54, 533-540,

«

Babcack, N, C, F1gurat1ve language as a Teadability variable in
the study of the short story (Doctoral dissertation,
Oklahoma State University, 1969), Dissertation Abstracts :
International, 1971, 31/8A, 3765, (University M1crof11rns
No, 70-21,339] ~ . ~ : S

L

(]

N
-
Bl s bt deladt o o S

' Beard, 3’ G. Comprehens1b111ty of hlgh schooI ‘textbooks:
Assoc1atlon with*conterit area, Journal of Reading, 1967,
11,.229- 234, : . ] -

Belden B. R & Lee .W, D, Readability of biplogy textbooks - L
and the, reachng ab111ty of biology students, School Science ‘ .
and- Mathemahcs 1961, 61, 689 693, '

. ,, . . -
- Belden, B. R., & Lee! W. D. Textbook readability and the
readmg ability of science students, Science Teacher, -

- 1962, 29(3), 20- 21,

Bentley, R, R;, & 9 alloway, R, E, Comparison of the g dab111ty o
_ of vocational agriculture reference books with the reading .
- ability of the students using them, Journal of Expenmental ; .
Education,” 1961, 29, 373-383, y
=otha o, . .

Blair, A, J/M Everything you always wanted to know about
" readability but were afraid to ask, Elementary English,
1971,. 48, 412-443, Ve L .

,‘ Bormuth J. R, Readab111t3’" a“npw approach Redding Research
el ‘ — Qua.rterly 1966, 1(3), 79 132 R o
Bormuth J. R, Cloze readabxhty procedure _A_Elemcntary Enahsh ‘
1968 45, 429- -1-36, R, . o o

&pl. <

s

Bormuth J, R Dcv'elopzfnge,ntof readabzﬁty analys1s ERIC; o -
1969 };»b’oz9 I66.. - . K L

¢

4

: yﬂ &5 Gﬁé.‘n‘éwsky' A,, ,Formula for mea'surigg’ syntactic o
A %ﬁiplfxﬁy,‘;@e‘m{ary English, 1972, 49, 513-516, - - .

s o

A b LA
s o2t X

N

<t 7
't“:




[P

3

¢}
-

‘o ‘ C e ~ -

Bradley, J. M., Extent of agrecment.of reading tests and readability

measures (Doctoral dissertation, University of Pennsylvadia,

ST - 1973). Dissertation Abstracts International, 1973, 34/54,
eten w0 2379, .(U{%\i'versity Microfilms No, 73-27, 554) "

' Brown, W. R, Sciénce textbook selection and the Da1e~’Chail
’ formula, School Science'and Mathematics, 1965, 65, 164-167,

Bryant, J, E, An investigation of’the reading levels of high
school students with the readability levels'of certain content
textbooks with thei\r costs, ERIC, 1971, ‘ED 072 411,

Bryant, J, E, An investigation of the reading levels of high school
students with the readability levels of certain content textbooks
with their costs (Doctoral dissertation, Florida State

Univéz:sit}‘/ 1971), Dissertation Abstracts International,
: 1972, 33/3A, 887-888, (University Microfilms No, 72-22,
. . ggo) - :'{i;,:“

% Chall, J, S, ‘Measdretaent of regdability, Education Digest,
1955, 21(3), 44-46, " -

Chall, J, S. Survey of users of the Daie-Chall formula,
Educational Research Bulletin, 1956, 35, 197-212, (2)

«

Chall, J. S. This business of readability: A second look, )
Educational Research .Bulletin, 1956, 35, 89-99,.111, (b)

- -Chall, J, S. Rgadabi/iity: An appra\is'al of research and application,

Columbus, O‘l-iig:::’ Ohio State University, 1958,

) Chall, 'J, S., & Dial, H, E ‘Predictingtlistener understanding and
interest in newscasts, Educatibnal Research Bulletin, 1948,

27, 141-153, 168, o

Cline, T. A, -Readability of community college textbooks,
) ~ Journal of Repdling, 1972, 16, 33-37,. :

reading ability of students who use them, Journal of Reading
Behavior, 1973, 5, 110-118, ., ° : .

o CCline, T. A, Readability of community college textbooks and the

+ Ty

Cox, J, M, An in'vestigétioh of the readingé‘levcl‘s of junior high gt

school students and the readability levels of selected modern
language textbooks (Doctoral dissertation, Florida State )
University, 1971), -Disgertation Abstracts International,

. Craig, J, C. The readability of best sellers. Ninth Annual’
e University of Pittsburgh Conferencg on Reading, 1953,
144-159,  ° RO g S

- > . - A by
!

t LR

L8]

1971, 32/64A, 2905, (University Microfilms No, 72=204) .,

' - t . - . ’
t ~"
L. . . o~ . o N B . . I
E Ve . . , v . s et
¢ ! te 0‘ 50 ) " - ¢ *
A S~ L e - o N « < ! R .
. . ‘ . -~ LN v N .

-

T IR 7 Lt L TL A DR

et
o .




Dale, E, Communication of ideas to adults, Growing Points in
: Educational Research, ‘Official Report of the Am'erican
Educational Research Association, 1949, 96-101, .
-/ - - - " 0 A
. o . . 2] . \ *
* |Dale, E,, & Chall, J, S, A formula for predicting readability,
' Educational Research Bulletin, 1948, 27, 11-20, 28, (a)

N ' . 0 .
| Dale, E,, & Chall, J, S. A:formula for predicting rgz;.dabil'ity:
Instrictions, Educatjonal Rescarch Bulletin, 1948, 27 -t
37154, (b) \ —

» ' N

Dale, E,, & Chall,'J, S, The. concept of readability,  Elementary

English, 1949, 26, 1926,

-

Dale, E,;, & Chall, J, S, Developing readable materials,"
’ Yearbook of the National Society for the Study of Education, S
1955(pt, 2), 218-257Q, . > - ' :

£ 12

Doh*}man, ‘M, H, - A readability evaluation of sélected intermediate’
grade social-studies topics from eight encyclopedias
- (Doctoral dissertation, University of New Mexico, 1972), |
_ Dissertation Abstracts International, 1973, 34/2A, 556, - i
e (University Microfilms ‘No, ,73:16,587) . = -

e =

T Drakg, L, C, e“effectiveness of a selected readahility formula
' T oo -in the prediction of{ﬁtuden‘.t success with technical and non-
~ " technical reading materials (Dottoral dissertation, University
of Missouri, Columbia, 1966); Dissertation Abstracts ]
* International,. 1967, -27/9A, 2937, (University Microfilms
No; 67-2905) :

R

’
o
A\ ]

. Dronbergei', G, B, The readability .of abstracts and source ¢

S documents (Doctoral dissertation, University of Oklahoma,

- * .~ 1973), Dissertation Abstracts International, 1974, 34/11A,
: 7039, (University Microfilms No, 74-9867) T

- %

;0 . . r . . 4 ;
- Du+Vall, C, R, A study of the measured readability*level of
. "+, selected intermgdiaté grade social studies textbooks; -
. .ERIC, 1971, ED 051 049, : : B
= ’ :

ot Feinberg, W, The’teac'her .amﬁa‘teria-ls': A view of account- .
-t ability from the inside, Elementary School Journal, 1973, . ‘
o .13,7347-353 . :

. Fields, O, F, A-cobmparison of students' reading abilities, the -
' readability of textbooks, and students' attitudes toward '
textbooks in sevenarcas of vocational gducation in a western
.  Pennsylvania area vocational-technical school (Doctoral - . ,
. . dissertation, University of Pittsburgh, 1972), Disscriation '
. _Abstracts International, 1973, 33/12A, 6801-6802,
Lo " {University Microfilms No, 73-13, 228) - .«

L o [ . . . " - .
. . L e )

i
|
|
|
‘i
|
1
|
%

v * . ‘i

N
|
!




.

Finkelstc'in, M, A text in contemporary world problems written
in accordance with sélected readability and interest formulas
(Doctoral dissertation,” New York University, 1958),
Dissertation Abstracts, 1959, 19/11, 2840, (University
Microfilms No, 59-1055) . '

Galloway, P, How Secondary students and teachers read textbooks,
Journal of Reading, 1973, 17, 216-219,

Geyer, J, R, Evaluation of Readability-—i)rediction of compre-
hension? Journal of the Reading Specialist, 1970, 10, 83-87,

Geyer,"J, R,, & Carey, A. R, Predicting and improvin\g
comprehensibility of social studies materials: The role

of cloze procedure and readability adjustment, Reading World,
1972, 12, 85-93, '

Giibert, C, D, An examination of readability levels for selected
basic science texts, ERIC, 1972, ED 059 860,

Gilbert, C, Q Examination of readability levels for‘;%elected

science texts, School Science and Mathematics, 1973, 73,
747-758, . _ /

Glazer, S, M, Is sentence length a valid measure of difficulty
~ in-reading formulas? Reag%g Teacher, 1974, 27, 464-468,

L

Goltz, C, R, Table for the quick computation of readability scores
using the Dale-Chall formula, Journal of Developmental .
Reading, 1964, 7, 175-187,

7

Grace,' H, A, Programming and readability, California Journal
. of Educational Research, 1963, 14, 164-166,

Granowsky, A, Background for a new syntactic complexity ’
formula, ERIC, 1973, ED 083 566, _ \ ’

Groff, P, Prediction of the reading difficulty of children's o l
magazines, California Journal of Educational Research,
1962, 13, 39-45, '

t

Guthrie, J, T, Learnability vs, ‘readability of texts, ERIC, ' Ct e
1970, ED 042 594, ' ' '

.. of Educational Research, .1972, 65, 273-280, « »

Heddens, J, W, , & Smith, K. J, The readability of'elementary
3 mathematics books, Arithmetic Teacher, 1964, 11, 466-468

Hittelman, D, R, Secking a psycholinguistic definiiién of
readability, Reading Teacher, 1973, 26, 783-789,"

ERIC S

R . . i
Guthrie, J, T. Learnability vs, readability of texts, Journal . . ]
!
i
%
|
|
]
;
i
?
:




44

" Holmgquist, J, B, A determination of whether the Dg.le-Chall

readability formula may be revised to evaluate more

validly the readability of high school materials, .ERIC, 1968, [ :

ED 028 925, (a) _ O : "

Holmgquist, J, B, A determination of ‘whether the Dale-Chall
readability formula may be revised to evaluate more validly
the readability of high school science materials (Doctoral
dissertation, Colorado State College 1968), Dissertation
Abstracts, 1968 29/2A, 407, (Uhiversity Microfilms
No, 68-11,892) (b; '

Janz, M, L, An 1nvest1gat1on of the readmg levels of secondary
school students and the readability levels ofs selected text-
books {Doctoral dissertation, Florida State University, 1969),
Dissertation Abstracts International, 1970, 30/11A, 4856,
{(University Microiilms No, 70-8563) '

Janz, M, L,, & Smith, E, H,' Students' reading ability and the
readability of secondary school subjects, Elementary English,
1972, 49, 622-624, :

Johnson, R, E,, & Vardian, E, B, Reading, readability and
social studies, Reading Teacher, 1973, _g_é, 483-488,

Jongsma, E, The difficulty of children's booKs: Librarians'
judgments vs, formula estimates, Elementary English,
1972, 49, 20-26, .

Kempfer, H, H, Simpler readmg materials needed for 50 000, 000
" adults, School Life, 1950, 32, 115, 127,

.Klare,. G, R, Table for rapid determination of Dale-Chall

readability scores, Educational Research Bulletin, 1952,
31, 43-47, \ ’

S
Y

Klare, G, R, The measurement of r\padability, Ames, Iowa:
Iowa State University, 1963, ' ! i

.

Klare, G, R, Factors relating to correspondence and other nén-
trad1t19na.1 instruction: The role of readability, ERIC, 1973,
ED 078 354,

Klare, G. R,, Mabry, J,E,;, & Gustafson, L, M, Relationship of
style difficulty to immediate retentiom and to acceptability of
technical material, Journal of Educational Psychology, 1955,
46, 287-295, o . .

L.

Koeenke, K, Another practical note on readability formulas, ’
Journal of Reading, 1971, 15; 203-208, . - o

1 o ‘ .

PR

Uy

et il derrir ST vt i A R P A, A




EaEE]

Miller, W, R, How readable are industrial arts textbooks?

* Pauk, W Another-practical

1
L] - -
/

Kuilm, G. Sources of reading mfﬁculty in elementary algebra
‘textbooks, Mathematms Teacher, 1973 66, 649-652,

Kwolek, W, F, A readab111ty survey of ‘technical and po ular
literature, Journalismn Quarterly, 1973, 50, 255-264,

Manzo, A, V, Readability, a postscript, Elementary Eng}lsh
1970, 47,°962-965,

Marshall, J. S, Comprehension and alleged readability of h1gh
school phys1cs textbooks, Science Education, 1962 46,
335-346, )

1

Martin, M & Lee, W, Sample frequency in. apphcatmn of . T
Dale Chall readablhty foéormula, Educational Research -
Bulletin, 1961, 40, 146-149, . : ) ‘ Co

McKell W, E., Reading abilities of vocational trade and
1ndustr1a1 education students in Granite 6chool District |
relative to readability level of textbooks (Doctoral disserta-,

/ tion, Utah State University, 1970), Dissertation Abstracts :
International, 1971, 31/7A 3438, (University Microfilms
No, 70-27 010) ) .

Mc:I'aggé.rt, A, C, Measuring the readability of high’scﬁool health
texts, Journal of School Health, 1964, 34, 434-.443,

Michaelis, J, U,, & Tyler, F. T, Comparison of .reading ability'
* and readab111ty Journal of. Educational Psycholog‘z, 1951, 42,
"491- 498,

-

- Miller, W, R, Levels of readability of general shop textbooks
compared with the reading abilities of ninth gradeindustrial ar
students (Dccteral dissertation, University of M1ssour1 60;&
Dissertation Abstracts, 1960, 21/6 1426, (University

~ M1crof11‘ms No, 60~ 4047) : ~

A
lﬁdustrialArts Teacher, 1961, 21(1), 14-16, . \

‘Miller, W, R, Read ;§1hty vs,” reading ability,” Journal of
Educatmnal Resedrch, 1962 56, 205-209,
’ - ' & i
Mllls R. E., & Richardson,’ J R, What do pubhshefs mean by
grade Thvel? Reading Teache 1963, 16, 359-362,
T~ o ™
S (
Nyman, P, , K‘earl, BLE,, &t -Powers; R, D, An attempt to
shorten the word list with the Dale-Chall readability
formula, quc tional Rcsoarch Bulletin, 1961, 40, 150-152, ~

note on readalnhty formulas,
Journal of the Reading lSpu,mhst 1970, 9, 141-143, i

. . .
b4 "

! . ’ o !




Pauk, W, The interest level--that's the thing! Journal of Reading,
1973, 16, 459-46]. .

Powers, R; D,, Sumner, W, A,, & Kearl, B, E, A recalculation
of four adult readability formulas, Journal of Educational

Pszchology, 1958, 49, 99-105,

Rakes, T, A,” A readab111ty analys1s of reading materials used in
adult basic education, ERIC, 1972, ED 067 627,

Rakes, T, A, A readability analysis of rcading materials used in
adult basic education classes in Tennessee (Doctoral
dissertation, University of Tennessee, 1972), Dissertation
Abstracts International, 1973, 33/8A, 4072, (University
Microfilms No, 73-24—‘88) (a)

Rakes, T, A, Comparative readability study of materials used to
teach adults to read, Adult Education, 1973, 23, 192-202, (b)

R D, A} aﬁr&i%;sg.s of the approprzateness of the readability
iculty of 1nstrucﬁ?§n2ﬂ<ne.ter1als ina Jumor h}ofh school

Razik, T, A, A study of Ameri
Chall formula, Journal of Comm
317-324,, <

Roe, B, J. D. Readibility of language arts textbooks \ ERIC,
<1969, ED 051 241, R

Roe, B, J, D, Readability of language arts texthooks (Doctoral
d1ssertat1on University of Tennessee, 1969), Dissertation
.Abstracts Internatmnal 1970, 30/11A 4695, (University
Microfilms No, 70-7599) %

\.

Rosenshine, B New correlates of readability and listenability,

Proceedings of the Thixnteenth Annual Convention of the o~

.International Reading Associx@ion, 1968 (pt, 1), 710-716,

Ruth, R, A, Readability of occupational materials, Jocational
Guidance Quarterly, 1962, 11, 7-10, T

|
Siler, B, J. Readabilily levels of correspondence study matm

of the United States Coast Guard Institute (Doctoral disserta-

tion, University of Oklahoma, 1974), Dissertation Abstracts |
Internat10nal‘*1974 3:‘ 9A, 5496, (University Microfilms )

No. 74-698%), —_— .

: * Y \\\
Simmons, J, S., & tox, J. New grammar texts for secondary |
schools: How do they read? "Journal of Reading, 1972,\‘1_':3:; -

280-285, ;

© 46,




- ~ N . R \‘
Sloan, F, Readability of social studies textbooks for gra'des four,
: five, and six, as mcasured by the Dale-Chall formula
< ' (Doctoral dissertation, George Peabody College for Teachers,

1959), Dissertation Abstracts, 1959, 20/3, 928, (University

Microfilms No, 59-3500)

Smith, K, J., & Heddens, J, W,  The readability of experimental ™ )
mathematics materials, Arithmetic Teacher, 1964, 11, .
391-394, . ’

T /
Sprague, C, W, Textbook readability: measurements by,obM
) formulas compared to judgment of experienced teachers
(Doctoral dissertation, University of North Carolina at .
Chapel Hill, 1968), Dissertation Abstracts, 1969, 29/84,
2453, (University Microiilms No, 69-1682)

Standlee, L, S., & Fattu, N, A, Readability of Navy publications,
Journal of Educational Research, 1956, 49, 471-473,

Stocker, L, P, A word list to be employed with the Dale~-Chall
readability formula for the appraisal of readability leveis
of Catholic materials (Doctoral dissertation, Fordham

University, :1967), Dissertation Abstracts, ‘1968, 28/114A, e
4496, (University Microfilms No, 68-3722) ~

-

Stocker, L. P, Increasing the precision of the Dale-Chall
readability formula, Reading Improvement, 1971-1972,
8, 87-89,

Swarts, M, G, Readability of books written for tea,che;'s about
reading, Tenth Annual University of Pittsburgh Conference

" on Reading, 1954, 38-48, : j .
- . Taylor, M, Evaluation of readability formulae in assessing
o age-placement of textbosks, British Journal of Educational
= _ Psychology, 1963, 33, 88-89, —- j
T — Tingts, S, L, How much should we expect rea\dability formulas >

t6°do? Elementary English, 1973, 50, 75-76,

-~ \&. \ .
Van Vliet, J. A study of the readability of occupational information \

|
pamphlets and~thei¥ utility-in the vocafional guidance of a ) ‘i
selected sample of high school students {Doctoral dissertation, 1
|

|

!

4

1

|

|

i

]

!

:

;

3

TempleUniversity, 1970), Dissertation Abstracts®interna-
tional, 1 , 5784, (University Microfilms No,
71-10, 854) ' )

von Giascrs:feld, E. The problem of syntactic complexity in
rcading and rcadability, Journal of Reading Behavior,

¢ - 1970-1971, 3, 1-14;

-




3 . ' 48

\;Ialker, W, L. Measured readability of intermediate grac}.e
programmed textbooks, Teachers College Journal,
1966, 37, 179<181, 218, (a}

*

"7 Walker, W, L, Rcadability of programmed textbooks for inter-
mediate grades as measured by the Dale-Chall formula
(Doctoral dissertation, University of Missouri, 1965),
Dissertation Abstracts, 1966, 27/6A, 1565, (University
Microfilms No, 65-14, 473) (b}

Wall, S, Readability--a neglected criterion in secondary textbook
. selection, Jodrwmal of the Reading Specialist, 1969,'9, '
12-16, 22, ~ : .o

Williams, D, A, Rewritten science materials-and reading

comprehension, Journal of Educational-Research, 1968,
61, 204-206, L

v

Williams, R, J, Table for rapid determination of revised

Dale-Chall readability scores, Reading Teacher, 1972, . ° .
— 26, 158-165, T

-

z

.

Witherington, H, C. Readability of textbooks in educational

psychology, Journal of Educational Research, 1952,
46; 227-230, :

Wo-od, L. N, Readability of. certain textbooks, Elementary ’ o
'S English, 1954, 31, 214-216, ° : -

| Yoakam, G, A, Unsolved problems in readihé, 'Ele"mentarz . N T
English, 1954, 31, 427-430,

J




~ "
- ; ’ pePIY  SCIENCE RESEARCH ASSOCIATES, INC.
: . Euﬁm A Subsssiary of IBM
- . ‘ 250 Eaxt Ede Stront
«, Chicago, Mingis 60811
(3121 1447552
Cable SCHIESUS. Chicago <
. ) % Jaly 9, 1974
\: . L ’
. p ' )
: Mrs. Ellen Rosen - -
Las Virgenes Unified School District
28545 West Driver Avenue
Agoura, California 91301
Dear Mrs. Rosen: < o, : R

Your letter of July 2 to Dr. Parker has beenforwarded to me
for reply. You are quite right that the teachers' handbooks for the . o
Reading Laboratories Kave been generally silent.on the subjéct of how -
reading levels are determined. Various users have asked this question
, . over the years however, so in the 1973 revision of the 1a, 1b, and lc -
° . labs we decided to include a discussion of this'very point (éeie en-
closed photocopyl. . ";

.

- As 2 reading- coordigg:;;r_ you are of course familiar'with s
readability measures as the Fry formula, the Spache formula, the _
Flesch formula, and the Dale-Chall formula. SRA's editors employ 2,
formulaic measure of this sort to establish an overall objective frame-s(\
work for each color level, and within that framework they manipulate
' judgmental matters that will further suit the rhaterials to the experience,
/ ‘ maturity, and linguistic soghistication of the intended audience. - ,
L . We appreciate your writing to us. and trust that this reply will =
' fill the gap left by our teachers! handbooks. Itis by responding to the .

.
. oL
'
| P P "

comments and queries of persons like vourself that we learn how to . i
prove dur products and how to explain them more effectively. - R
' . T . . a Cordially yours, .
n‘ . L . . .
_ GRP:nie- . ) o George R, Paterson . ‘
- . .- - : Senior Editor '

Language Arts . .
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PROGRAM DALE(INPUT GUTPUTTAPESSINPUT « TAPE6=0UTPUT,
*TAPES8, TAPE®)
- COMMOE WORL(30042) UFAV(3uU.2).FAM(300.2). -
*DICT10(8006)D1CT20(20042)
COMMON/ICCL.MT/HSEN iOUNOF «NTOT IFLAGY JOENT1 4 IDENT2
. INTEGER WORD ULFAMIFAMIDICT10,LICT20 )

1 FORMAT(RG,2X12A10)

2 FORHAT(4(2Xx+2A10))

30 FGFHAT(///.SX.34hIHL NUMBER OF UNFAMILIAR WORDS IS

13+/7) . .
40 FORhAI(/.ay.32HTHE NUNBER OF FAHILIAR WORDS IS +I34/)
50 FORMAT(1H1,4X+43HTHe TOTAL NUMBER OF WORDS IN THE
*SAMPLE IS ,I3)
60 FORMAT(/+s8Xxs47HThHE TOTAL NUMBER OF SENTENCES IN THE
*SAMPLE IS ,I3)

110 FORMAT (/45X s 24HAVERAGE SENTENCE LENGTh=+F10.3)
120 FORMAT(/+5) s 18hFORFMULA RAW SCURE=Fl0.3)
30C FORMAT(/+15Y+12LDALE SCORE= F&c2)
400 FORMAT(/45¥186HUC CORRECTEL GRAGE5X4A5)
500 FORMAT(///,1%417HN0. OF UNFANIL1AR+6X+11HFORMULA RAW,
£8X+12HDC CORRECTED+6X+12HINTERPULATLL 1/ 17X 45HWORDS

*16Xe5PSCORF 115X ShGRADE ¢ 1UX 9 11HORADE LEVEL) e

501 FCRMAT(B8X4I3+118XeFlele16Xe1A5¢12X0Fl.1)
700 FCFMAT (/5% 24hINTEKPOLATED GKRAUE LEVEL 15X Flel)

DISPLAY CeopE 57 =
DISPLAY CGCE 55 = BLANK . -

_ DISPLAY Cer:E 01 TO 32 = A TO Z -
DISPLAY CorE, 33 10 44 = 0 TO 9 R
NOF=NUMBER OF FAMILIAR WORDS o
NOU=KUMRER OF UNFAMILIAR WORDS )
NTOT=TOTAL NUMBER OF WORDS IN SAMPLE,
NSEN=TOTAL MUMBER OF SENTENLCES M SANPLE .
SEMAV=AVERAGE SELTENCE LENGTH,
DSCOR=DALF SCORE : :
FRS=FORMULf KAY SCOKE. .
GRAUE=GKANF LEVEL : :

CALL COMP(C) 5 - . .

.-« IFLAG=0 ~ )
80 M=0 . . , .
600 READ(5+1) THSTWICEKNT14IDENT2 -
IF(IKSTCEr,6FGRACE ) M=1
« IF{INST.Ec.&FALD ) Mz=2 i
IF(IHST.Ec,6KCELETE) M=3
__ IF(INST.E(,E6RLIST ) m=4 o
IF(INST ¢Er,, 6FGRADEA) F=5
IF(INST.EG.6KSTOP ) GO TO 20

IF(M.EQ.0) GC TO 600
+ CALL 1RPT (")

,

59




‘
- R .

-

. IF(M.NEL1) GO T - .

- WRITE(6430) KUU® ' .
IF(KOUJNE.0) WRITE(6+2) ((UFAFIJK) K= 1127 +J=1+NOY) C e
WRITE(614C) [.UF

IF(NOF.MNE.0) WRITE (6+2) ((FAM{JvK) 1k=1+2) +J=1¢NOF)
FTOT=FLOAT (MTOT) ‘ ~ .
SEMAV= FToT/FLOAT{mcEn) ' :

. DSCOR=FLOAT(LOU) /FTUT*100..

- . FR=SENAV*,0496+3.63065 -, - .

_ FRS=FR+0GSGCR*+1579 - - L “ -
_CALL LEVEL(FRS.GPAUEoGPLEV) ' e

—— e - - . . - - » -
. -

C  OUTPUT

-y

v. WRITE(6+50). I'TOT - . :
wRITE(6+60) FSEN ; .
WRITE(6+110) SENAV .
WRITE(6¢3¢G) ULSCOR .
WRITE(6+120) FRS ™ 7 : -
. WRITE(6+4G0) GRLEV - e . :
WRITE(6+700) GRADE :
.. WRITE(6+550) . e
- ] MOU=MOU+1 . )
. Do 70 L=1,»0U
[ L Nu=L~-1 B .
T _ DSC=FLOAT({:U)/FT0T*100.
5 , FRSP=FR+DSC*+1579 T
- __ CALL LEVEL(FPSP«GRALE.GRLEV) ] L
‘WRITE(6¢5u1) {1Uy FRSP+ GRLEVs GRADE - '
_ 70 COWNTINLUE : o -
GO TO 80 _— N
.20 IF(IFLAG.EC.1) CALL COFP(6) .
END .. ’
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SUBROUTINF LEVEL(FRS¢GRADEsGRLEV) :
GRLEV=5H0-4 - .
IF(FKS.GE,5.0) GKLEV=SH5=6 . h
IF(FRS.GE . £0) G[(EE\':5H7'8
IF(FRS.GE,740) GRLEV=5HI-1C
IF(FRS.GE.8¢0) GRLEV=SH11l-12 . :
IF(FRSeGE,.S+0) GRLEVESH13~15 .
 JF(FRS.GE,.10.0) GRLEV=5H16+
GRADE=4,0 |
IF (FRS.GE.5.0) GRADE=2.0%FRS-5.0
IF(FRSeGE,S5+0) GHADL=3.02FRS=14.0
IF(FRS.GE.10.0) GRAUE=1640_.
END _ T -
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- 501

o st s . =t aw et
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44
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"DIMENSION - IMA(80)

a"iF(INLEX FRel) WRITE(64401) ICENTIZTCENT2-

SUBROUTIME INPTCINDEX) . - :

INTEGER ‘WeRD Bl B34B44B5 S ~ .
COMMON VORC(200e2)
COPNON/IcclNT/USEN'NOU'NOF.NTOToJUMP.IDENTl'IDENTZ’“
FOR¥AT(6051)
FORMAT(1X,20R1)
FORMAT(//.4{ZX42410))
FOFPAT(1H1.1X'cAIOq//qZBXqISHSAMPLE ANALYSIS/)
FORMAT (1H1 420X ¢ 24HUURLS ADDED TO DALE LIST)
FORMAT (1H1 418X+ 26HWORDS BELETED FROrM DALE LIST)
JFLAG=0 N
B1=000000000U00000000558
B83=0000000006000CG0LO0UL
£4=0G60600600000L0GU0ST3
B5=00000060600060606600328
IF(INLEX.FEG.4) GO TO 400

-

INITIALIZE ARRAY wORD(I+J) TO 0. oo

DO 44 N1=1,300

D0 44 pN2=142

WORD(NN1TNZ)=E3 - .
CONTIKUE

J=1 - : \\Q
K=1 ) ] -
L=1 - .
NSEN= , - ’ - ’

—

IF(INPEX Feob) WRITE(E4401) ICENT1eILENTZ

. INPUT DATA AS INCIVIDUAL LETTERS AND CONSTRUCT WORDS »
COUNT THE pUFEER UF wORDS AND SENTENCES. .
J=WORE INCEX

K= WGRD SIZE INDEX _
READ(S4+1) (IMA(I)I=1480)- \ : ) ‘
IF(INLEX.FLel) #RITE(6420) (1hA(I)qI:1g80)'

IF(INCEX cEGeS) WRITE(6420) (IhA(I)'{:quO)_“_

0400 2 1:1_'«90 e . ’ » RO

-IF (IMACT) ,i.EoBU) qo”To 8

NSEM=NSEN+1. B

IF(INCEXeECeSeANDeJsGE.100) JFLA&- o
GO TO 2 . /

s & IF(INACI).EQ.E1) GO -TO &

3 k=1

UORD(JqK)*tORL(J.K131005+IHA(I) ’ ) . ) o
IF(L.ER.1Ic) GO TG 3 R - P
L=L+1 ) _

j

IF(INACT) ,cT.85) 60 TO 2 ' -, , }
3

3

G0 70 2 : T i
- 1

1
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Sy T gty DO 1S MER,IEX A | -
LT e § HQBD(JQK)-hORD(de)*(1008) - I

e om0t T T i cONT TRUE - |
s b © o4 AP(EORD(J,1).£G.B3) 6O TO 5

g qu%d?LAG £ca1) 60 TO 7 - .

. 4 . Co
‘A‘v. 3N * ‘ %‘ \.’-U*‘l ' .t )
Y ok pREL s ' .
N t',‘ b ‘ Ld¥ ) . 4

T ' ' .
L PCORTINGE . R
ST B Y IF(J.EG.300) 6O TO 5 ' .
P ) - 60 70 10 o s
T 5 INTOTEg-1 , PR

300
200

100

50

60

1500,

600

GO TC 6 - S

NJGT:J

ALPHABETI?E THE INPUT

[

hORD,LiST‘:

L 4 4',"..' .

NT=0 o L '
D0 50 I=1,299 T
IF (WOKD(I47+¢1).EG.B3) GO.TO 60. .
IF (WORD(1,1)~LORC(I+141)) 504300,20G -
IF (WORD(T,2) =LORG (1+142)) 50500200

KT=i.T+1 I , S

DO 100 J=3.2 , S

1A= hORD(I.d) . -, . ’

WORD (1 4J) =} OFD (141 4J) IR
WORD(1+1vJ)=1IA o R

COLRTINUE

CCRTINUE .

IF(NT.NE.) "GO T0 6 e
GO TO (400,500¢6005 400v700)v INJEX
WKITE(6+¢50))

WRITE(6430) (‘kbRD(IqV)vH-lva)qI 140707

GO TO 400 -
WRITE(6460C19

-

MRITE(6430)

CCCORGCT s M) o

:ﬂvé);1=;}h197)
"+ G0 TO 400 . : T
700 INDEX=1 <o T

400 CALL COMP(IhDEX) ;' f

END _ . o,
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> toe - -
- » "3 a'\ . s
. " QUBROUTINF CeYWPLINDEX) . :
COMMON “WOR[ (30002) LFAm(soo.z).FAM(soo.z). . .
*OIC110(800c) NIC120(20042) TR . ]
i - cor F’UP/}CPL""T/NSEUvu(;bn‘JOF IfLM'IFLl\b . i Ced S
. INTEGER ST/E10+S1ZE20+4 BS.UFAH.FAM woku;ult;1o.olc120 N3
1-FORMAT(21F) . ‘ N -
. . 3 FORMAT (#02¢) . PR -
“ 57 FORMAT(1¥,18HERRLK = THE FORD $¢2A1Gs_ * | ) '
- #24HS 1S AUREAGY Ifi THE LIST) - <
R _ 71 FORMAT(1Xy18HEKRCR = THE KORD $eA10.
, *24H3, IS ALREARY 1l ThE LIST)” : Lt .
101 FORMAT (/41X +18KERROR = THE WD 392010+ -, - S
" %20K$ IS hcv In TRE LIST) - . . o
. 121 FORMAT(/31Xxv18HERKOR - THE WORD & ALOY T .
. *20K8 IS tieT In THE LIST) - /
301 FPRMAT(//7,1X+23R10 LETTER LISTs.SIZE = +1I5). . L
‘- 2302 FORMAT(/+#(1X4£100) N
1303 FCRMAT(//41Xv23H20 LETTER LIST SIZE = 2 I5). & ‘
. 305 RORRAT(/ uq1Xx2A1C)) , R .
] 310 FORFAT (111440% 15HDICTIONAKRY iISTh—, - S .
B3=000000¢50C0000L00L008. O
- , _ IF(INLEXGEGeC) " ‘60 Tv 10 : ‘ o
: CIF(INCEXWER.4)-60 To-.500Q L :

e T IF (INCEX.Fes6) 6L TU 360 . N : —
{ ' > IF(INDEX.FR42), FFLAG=T -7 . 1
) ' tIF(INEEX PFCe .37, IFLAG 31 o S E

c

o C .| INBEX=14 cnUNT FAMILIAR A&D bhFAmILIAh w0Rns ,

R c INCEX=2s #P0D NEW WORGS TO FHE DIGTICKLARY LIST -

- ] c -, INDEX 3. RELETE WORWS FROF THh UICTl(uARY LIST, -

S : . c . L e R < . - ' .

.- ":‘ NOU 0, ) . ) . % . . o . - ‘. ¢

. . “NOF=Q ..., 7. . v ”- , T S
' - 1 .D0 21 1%1, 1 : - R S %

2 U7 F] IF(WORD(I,1) «EGeBE). 6O T0 quo . Cones
s IF(MORD(I.g).K«-ba) GO.-TO 50 A S
. C ' - ‘ R : Do
£. - 20 uETTER'uoadss o T P
) f. .t +l-DO'43 Jz1islzE20 L AR N .
: _ T IFANORDET, 1)~ LICYZO(Ufl)) uw.as.ws . IR ‘
. DU (MORD(I.Q)-DICTZO(ng)) 4# 47v43 coalo T
= qg CONTINUE Do #FY0 ,
: - IF(IN[EX.FQ.I)”GO o1 - . ;,3 P
ey 1F¢1rc€x e 3§, 66 Ty 100 ,,fy‘ e S -
c o R L
7 c AUD rEw &oRﬂ TO ENiL- OF LIST T e :
SR o : L oy .
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_:IF(EORD(I 1)-0ICTI0(J)) 61462460
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i,
Y , . Rer SN
. . . é%,}m:
R . Ll / -
DICT20(SIZE20NISWORD(IWN)
42 CORTIKUE" . ‘
r GO Y0 21 - o "
4y IF(INEEX.FC.1) 60 TO-11 .,
CIFCINCEX.FGe3) 60 TO 100
‘c 2 .
c ADD NEW wGRE- TO INTERIOR OF LIST
C . - . ~ “
T SI1Z2E206=SI7F20+1
. K=SIZE20-U : ) :
DO 46 L=1,K' ‘ .7
M=SIZE20-L " . .
DO .51 N=1,2 a .
. -DICT20.(M+1, h)’CICTZO(M w)
. 61 CONTIKUE L SR
46 CONTIRUE ° o
‘ DO 52" hN=1,2 - ’ : '
DICT20(Jort)=wCRU(IWN) .
. 52 CONTINUE -
¢ 60 To 21 . o, . I
‘ 47 IF(INCEX.F0.1) GO« TO 16 ' oot
T IF(IHLEX Ese3) 60 TO. 110 . N
- .
c NEN woao RLREADY; IN DICTIONARY
.C.
' hRIFE(é.S?) QNORQ(IoK)pK—l '2) -
. . G0 TOo 21 E
-t .00 wRITE(e.lnli (ORD (4§11 1K1=142)
7 GO 10 21 ; S e
c. 0 .
"G QELETE wonu . o _—
C ’ . N
: I10 “s17620% sxzczo -1 . :
. DO 111 L= d.sxzeéo' _ i_,_
) . DO 111 N=1,2 . .
, 111 DICT20(L4 )= LICTZC(L+1 M)
® 60 10 21 .- | ,
. C ‘b (v f )
€ - 10 'LETTER wCPDT -
c. " : U I AR
X ° 50 JPPml ' oy e
DO: 600 JP= 1.512$10 100 1 2
. IF(NORD(I,1)=DICT10(JP)) 65U1€504610
. 610 JPP=JF {° ,
600 CONTINUE.®: \
D0 '6C. Uz JPP'SIZEIU
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66 T0 21 ' L
1120 WRITEU16+121) WORD(Iv1) ' i
GO TO 2% :
_DELETE WORD . ' /

~""13p SIZE10=SIzE10-1"

;§f~* UNFARILIAR NORD ..

.60 CONTINUE
IF (INGEX.FGe1) 60 TO 11
IF(INDEXeECe3) Gg TO 120

ADD N:¢ wORP TO ENDwOF LIST

SIZEIO“SI7F10+1
GICT1CASIZEL16)=WORD( I 1)
GO To 21

61 IF(INDEX.ZGe1) 60 TO 1% *

IF(INLEX.EG+3) GO TO 120 ’
ADD NEW wWCRD TO INTERIOR OF LIST

SIZE10=SIZF10+1 "
K=S12E10-y
DO 65 L=1.h
M=SIZE10-1.
DICT10(F+1)=0CICT10(M) )
65 CONTIMNUE .
DICT1G(Y)= ¢0R0(I 1) : '
GO TO 21
"62 IF(INLEX3gQe1l) GC TG 16
- IFCINLEXeF1e3) 66 TO 130 ” .

"+ MEW WORD ALREADY IN DICTIONARY

.
-

WRITE{6+71) WORD(I 1)

DO 131 L=J,SI12E1C
131 DICTEO(L)=CICT10(L+1)
GO TO 21

11 NOU=NOU+1 ..
DO 33 N=1,2
UFAM(NOUWN) -wURQ(‘.N) C

33 CONTILUE NS

60 10 21 ° - s




' _FAMILT%R wORD = ' : .

ﬂﬂ

T 16 NOF=NOF+1 . . ‘
Dov 12 N:1'2 ’ * ‘ N
FAM(NCF +hi)=WCRD(TN) ’
TR 12 CONTINUE L . . ,
T, 21 CONTINUE : .
: 400 RETURM : ‘

’

INGEX=04+ THPUT DICTIONARY L1ST . .

2 X2 Kkl

10 READ(&+1) SIZE10.SIZE2V
READ(8+3) (DICT10(I)I=1+SIZEL0),
READ(&43) ((GlCTZO(qu)'d=1'2)'1=1'SIZE20) -~
RETURN . :

2

" INDEX=Y4y cUTPUT THE DICTIOFEARY LIST‘

o -

s XalsXs!

o

. 500 WRITE(6+310) . B ‘ - -
WRITE(64301) SIZELOD - -
WRITE(6+302) (DICT10(1)+1=1+S1ZE10)
_ WRITE(64303) SIZE20. :
- WRITE (61305) ((UICT20(I.J).J=1'2)'I=1'SIZE?0)
D . RETURN

*

" WRITE THE HEW DICTIONARY LIST ON THE DISK FILE.

OO0’

300 ‘WRITE(9+v1) S12£10+S1ZE20 ‘ '

. WRITE(9143) (D1CT10(1)+I=1+SIZE1O) - . "
o WRITE(913) ((DIQTzQ(I.J).J:l.a)'1=1.sxzﬁao) i
i - RETURK P
END




